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[0 0 4 0] 

IH3 K^£ft& 4 T-t;l/3 0 0 (i, pft^iUMOS N H/¥*9 3 0 1 , 
3 0 2 0';-^K<fc&'W usovz&nir&o 12 tC7F$tL^fS^;tzJt^-c«^: 

[0 0 4 1 ] 

05 KJi, ±fE4 T-b;V3 0 0 <Dit$cft%Lt Ztl&/*)1'9 4 T -b ;i/<7) >f T 

ktztb, TiCMO S h ?>i?X9 4W7^-^^Mi: £ft& 0 p 
ft^iUMOS f7>y7^^ nft^;HMOS h 9 > * ^^1"^ 

tZm<£-f&?z#><D=iy9 9 hfr-fr (LCONT, LCONT2) tf^SSfcfc 

o 

[0 0 4 2] 

14t:ii, EI 3 GC7jt£ft& 4 T-b;U3 0 0C0±Sg|5OKlfM75 ? 7K$tL^>o ft, El 
3RX/m4Ki5^r, OX (D> ©-c^Sfi&iaBfil, ±Ih7>y^^olio 

*tj£<z> mmitv tz to iz t> *it 0 
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[0 0 4 3] 

KjE^iiiOp^-r^^MMO S h 9 3 0 1 , 3 0 2 (i, n^-V^^M 

MOSf7>y'A^ 3 0 5, 3 0 6 H«*±tf hWZJ&tiL* 7c #X TUfeiiM 
0 S h 7 >y^ ^ 2M<7)^^-X^tLlf+^t^^.o tfz, p^-V^MM 
OSf7>y^^ 3 0 1, 3 0 2H, SOI^(DX\ V * ;i/$Mili>F3? t £ *hZ> 

[0 0 4 4] 

4Tt;i/3 0 0Tii, h7>X77 (301, 302) Cpft^iViMOS 

\£y h%&(DmiZ.iX~±.g-Zti& 0 Lt>U n-l^;wi, VSS-Vthi 
-CL^#£M)&v> 0 CCT% Vthttf7>^77 (301, 302) O L § 
v><fjf££;ft£ 0 ^T<7>i9K T0J *#^M«W^tL^>o 

[0 0 4 5] 

E16tc{i A 4 T-b;i-3 0 0<Dj%mKW-£. ^r<D t # O^^y - KmEE <h Oli 
[0 0 4 6] 

(f&Sfji "1" ) tZtitzS- KN3XliN4 ^£lt£ n^>* 
)VIM OS h^>>^^<7)^7 t^O - ^ j; & mi±l#T lipf -v^ ;vim O S 
f7>y/;^ 3 0 lXli3 0 2 X<D <; - ^ K X o Tffilf £ *t& 0 -e<7>7c*Mc, p 
f-^^;ixMM0S h7>y^^3 0 1 3Hi 3 0 2 mm^m^* (V g s 

= «) IzifcmztiX^&o ZtilzJ:*)^ u-w<)i< (ili "0" ) -h^^y 
— FN 3 XfiN 4Ci ±fe £: [WJ D^ltWu*^ tr^\ ^*Ui , -e^ £; § * y^m 
tC^tL-Cv^ nft>^^SMOS h 7>->'X^ 3 0 5Xf23 0 6 ^^LTf&m 

fifijm^v s sdbk»i& 0 z^mmimm lt, m#B#<7)y - kv s s mie 
(+/?) ^j&stu -e*L3&*, r o j w^&frmmm&t zti& 0 

[0 0 4 7] 
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[0 0 4 8] 

W£&&<r>m&, 7-mWLIin-M;i/ (=VSS) p^*^ 
1MO S h ? y 3 0 1 , 3 0 2 (i2>S £ 0 kf h *&B L T/^W v< 

)\s (=vdd) -zibhtzsb^ nm&mmmvDDvu^jvzmmt Ltzv-xm 

MXMftZti&o tztzL, nft>^iHMOS h7>yX^ 3 0 5 t<DUi/jr 
%<DX\ Z<D£ i-etiy- KN 3 fi, 1 /3SJgt-eL^±#L^v^ 0 y-KN 
4 fljom^^T^^ n ^ ^ ^;HMO SF7>y^? 3 0 5 OlEtfrTW 

KN4#, f^CVs s m^l/^;l/t:fi^< tc|£v\ ^- h • y-yPamffiVg 
s T^f&T £ *U y-y • 7*n7lM^<!:&&o ft^fi^^ti, Vgs=Vssm- 

V s s tZitZ> Q Vg s^pft^^SMOS YyyVT.? 3 0 1,3 
0 2<DL%^m&±.t%:Z> X s ) V s s m(DU^)Ui-(kmt^>o ^rtlKX *K 

r 0 J #§^li«W^tv^ 0 pSh ^OHEE^V - Ki:iot 

V s s m 

[0 0 4 9] 

[0 0 5 0] 

K&w-C, 7- K^WL^f&miitPJjmMV S S l"<)\s£X~i&TZti2>Ztlz£ V) 
. y — KN3, N4<7)jf^-75 ? lf y h* 7 fB LT/B LB^II^ttl^tL^o 

fflmiz&^xiz, 7- K*w L^f&m^fijm^v s s wov^txi&TztLZ - 
m<ou-u^ouii, 7- rawLoii^w^^ ({&mfi#jm^v s s u^ov) x 

<9*>, h7^77M0S<7)L^^itil<$W^tt:J:(), l~0J 
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[0 0 5 1] 
[0 0 5 2] 

Ify f#OMl/^/Hil. 7Vt$ii, tf ■> hiOD-^KiO V (= V 
SS) <t£n£o (^il^l^^) fi 1 . 2Vi:$^ 7 

- KH?>n-l^;l/ |± o V (=VSS) <!:£*l£ 0 4 T-fe 

;i/3 0 0<7)V s smK^ (-t;l/V S S) (4, TOJ *#^Mff £%HLT, 
0. 3V££*L£ 0 C;fU4, Vgs=Vssm-Vss(^K 1 Vgs^pf 
t^«OS F7>yX^ 3 0 1,3 0 2 <D L # v^i^±<h £ o tzfefcZ 

[0 0 5 3] 

1-&fr*>. ^«P^<bttj^$*t^m««ffil. 5V (VDD) £|S|JE0g§9n? 
KUfrb&l&ZtitzmmMEil. 5V (VDD) =»J±HIi&9 2-C»EE?- 

. 2 vf±, «##tt«r^^k$*&^ic>, h ^ yyRm&mmmtftcztix^ 

ho *jg^7- K*ftKi3»t*flF*£8*C 1 CioT^jtJ^o fit, -t;l/ 
VDD = 0. 3 Vf4, 5e«JE0K9 3 ^ > 'J -t ;V7 W ^ 45 &t & C 
2 KJ:of£5£fl:$*L*© ±IE3EmHlH!K 9 3 14, 4 T-t;U3 0 0 [Z&tfhn^- 
tiiHMOSF7>y^^ 3 0 5, 3 0 6<oy-^lIt, V S 

*l&v^*\ _tfE±fB5eSBE[IIB& 9 3 (4. 4 T-b;i/3 0 0 Kj3lt& nft^« 
OSf7>y7? 3 0 5, 3 0 fi*tHB*iBV S S KifrS'S 

iifcnf + ^;HMOS F7>^^ 9 3 3 fc, Wi^ftl^^ iifclilE 1 
. 5 V (VDD) K^^>T^mmJEV r e f ££$1-&£#Og*»mJ±f§£0 
i&9 3 1 Cl<7)^mmEEI§^IlIS&9 3 1 K 4 otM? *ifc£ifcmEEV r e f 
fc-fe^v S S t (OMfr&J&tb. foi^:ioVtnft y^;HMO Sh7> 
v** 9 3 3<D*^mfii*mMir2>tz&b<r>mMM^%*9 3 2 tZ^A,X-f&2>o ± 
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U&mW.1±5k&.M& 9 3 1 ti> h 'J ^ ^XtffflflftilEK: J: 19 i$ll±v r e f 

<D^^ttmhtix^^ 0 -r k+> 7 7 

K<a h o # ^MiE-t & - «t o 19 0|6]± £ HI Z> z\ <h § £ 0 £ fc, 

[0 0 5 4] 
[0 0 5 5] 

(1) — tetC:X^e»;-t;i/O^JSt±, DRAM-tW, 4Tt^lS, 6T-t 

ajK3&*-€-*tt5^M$*L*v>T*-^JiDRAM««l 9^&lfiU ^ffl^Jt^S 
< > SSiiT^-t^^S?^ S*U>7'-*»i, 6 T-b^flit 1 6 , 17, 18^, 
4T-b;^13, 14, 1 5 KtejHi-a4>rt*&v>o o itzmzxmm*? 

&mmm^(7>mmzj££x, -tJHua&tev^t* c t k * o Tf^<7* - 

•y bUifrLX, femr-ZV)^ tr-Srffijfi^ff -5 - t^Ti^o $lxJ2\ 6T 
•fc;l/««16, 17, 1 8 Kt&*flS*LTV>4T'-* * 4 T-t;HI^l 3 , 14, 

1 5 izmi&-r z>®^ mmztix^z>\£y bmzmm-t&ztizxioft&r-? 

[0 0 5 6] 

(2) -b;i/VDD=0. 3V«£/££;h,T TO J &^MI«^t^& 

, n-i^;i/«9##&<frKj3V>-t\ VSS-V t hOilS?:jii/:t§ WW 
mtZtl&o itz, ±fE-b;l/VDD= 0. 3VI1, 5e»EIIIft 9 3 j*^'J-k 
;i/TW tcistt^^^SC 2 tZX^X&fcltZti&o ±ga5e«EEElK 9 3 fi, 
4 T-t;U3 0 0Ci3&t<i> nft^;W0 Sf7>y'7^ 3 0 5, 3 0 60 V- 

^«M<h. lam&fflmiRv s s -t^mmzni-^^ > tr-^> 
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*¥^t£*L, ±U^MJ±M^9 3 (4, 4 T-t^3 0 0 H£tt£ nf t^^IM 
OSh7>y^^ 3 0 5, 3 0 6 CO V-^II t , i&mU®mW V S S 
tLfc n f - ^ * ;HM OSh5>yx^ 9 3 3fc, £ tt/cm^«l± 1 

. 5 V V D D ^-^T^llEb V r e f £±J&-f Z>fztb<DmmW.f±5k*km3& 9 

3 1 z<Dmmmi±%£.m3&9 3 1 ^x-ox^^Ktzmmmj±v re f t-t 

* 9 3 3<7)^>Jgi5L^^1-^^i6cO|^Jtililf|9 3 2 £ £-^A,-Clf$;1-& - t 
iZX <9, -t^VDD= 0. 3 VO^'ft^lIl'btL^o 
[0 0 5 7] 

(3) h7>^7 7M0Si:II«il<7)pf tiiUMOS h7>-/7^3 0 
1, 3 0 27«ffl£*LT£ 19 , ^M«ifco P ^^^;i/MMO S h 7 3 0 

1, 3 0 2(4, nft*^IMOSh7>^^ 3 0 5, 3 0 6 t:f *±lf 1.1 

tfz, pft^;HMOSh7>y^^ 3 0 1, 3 0 2 f4, SOI^<0t 
[0 0 5 8] 

7F th%> o 

[0 0 5 9] 

mi 0 ^7K£*L£^i$iMtiflij& 1 0 ot4, m^mmzti*^, A^ms&i 

0 1, l/^;Vy7^ 10 2, P^mmmi 0 3, l^;W>7^ 10 4, tB^IDi&l 
0 5, P£I±m^[a]]E§ 1 0 6, HclFS RAMv^ n 1 0 7 ££0<7>3^Mfe 

*t&o A^HIi&l 0 1 (iA^^T-^^L-CA^^tLf^f-^^^^^tf^^^-r 
*o U^V7^ 10 214, _tfEA:fclIlB&l 0 1 LXXJj z tltz^m^Lmm 
MVDD& (MB.) <Dm^*V p e r i (16: EE) i:v7hmi^o 
rtSPI&a 1 0 3 (4, V p e r i <9 , A2Mf LXffifc<Dmm%M&m 
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[ 5 0 3 1 2 1 1 0 3 ] 
2 0 0 3^ 4 B IB 

fl^^tt^*^* f * y n y 
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B&K:, ±ffiSRAM-7^oi 0 7^ ? T^-b^$tL, -tOfBftif #7&*#£KJS Ct 
l£ffl£*L& 0 ^~>7^ 1 0 4I±, ±f£FWi&31 0 3<DtH>tim^r (Vp e r 
im) SrflsmffilBKiSVDD*^ v7 M-*^**1"*o tti^HKl 0 5 »±, 

[0 0 6 0] 

P$EE®S§ 1 0 6 (i, -^x-ibti^i^mfilPJJK^VDD^^EE-r-S- tT% VDD 
J; Jj M£v>mi±V peri ££j£1-& 0 £j&£*L7cmj±V p e r i li, U 
^v7^ 10 2, rtfffflftllQlf&l 0 3, U^.)Vi/y^m^l 0 4, RZfSRA 

M^n l 0 7 izmszti&o 

[0 0 6 1 ] 

±ESRAMv^ni0 7(i, #H1Wffi$tL«:^7&*, Y f*3-fl 
0 8. *4yT>7"BLtf?4 Y7>y'l 0 9. Aii^HIS& 1 10. SRAM 
VS SM4M1 1 2, VWL4M1 1 3, Rl/V- KH 

[0 0 6 2 J 

HI 1 Kl±, lESRAMT^ni 0 7 H*»t&±5?S50fl|fiE^ t ^$tL-6 0 
[0 0 6 3] 

SRAMv-7 H 1 1 li, Mfc<£>7- KjjRt, -W^Hf & <£ 9 K&lfbti 

<DAT^)Vt^^ 0 _LIE4 T-kWi, »I#C(±, g| 3 K^Sft&O 1^— « 
J^^M^^o f nft^;HMOSF7>y^^ 3 0 5, 3 0 

6 ri**^ $ ttTffilt^ff j& $ o n ^ -v * ;HM OS^7>yX^ 3 0 5, 

3 0 6<7>y-x mMm&MM.mwM v s s m ms^- $ 0 n ^ * ^SMO s 

h 7 y VTs 9 3 0 5 <D K U 4 tnft^ JUMM OSb7>^^ 3 0 60 

r- bKffit o^®^c:ofE«ifi5osi iy-KN3fcs*L, ;<7)tiy-K 

N 1 tt, pft^iUMO S h * 3 0 1 HLtb*7 M&B L TKi^ 

£*i& 0 itz, nft^JHMOSf7>y^^3 0 6^Kl/^f>titnf^ 
^^IMOS h7>v^^ 3 0 5^- h tii O^M0f^^<^IE1ta5O^ 2 
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y-FN4<h£*U -0^2 y - FN 2 (4, pf t^iUMOS h7>y'X^3 
0 2 LT tf y M&B LB(C*£^£*l£ 0 
[0 0 6 4] 

±ffip^--v^;uMMO S h 7 > 9 3 0 1 , 3 0 2(4. 
K£oTS&ffc*lJft)$*i&o dO#lJT'(4. 7- K|ftWL7& s n-lx^;i/^|gSj|$n^ 
pft^^lMOSF7>y^n 0 1, 3 0 2 ti^MZtiZ Z tbz £ 
±iEfE1sSG(C£(t&fS 1 y - FN 3 St^f 2 7- FN 4 y h 

LTMB L B [Zjfei^^jnh CtCiot, ±iEfeHg&^tf>f'- 

[0 0 6 5] 

±gepf--v^;i/MMO S h 7>y^^ 301, 3 0 2 (4, [114 
£ 4 9 ^^M!iit<!: pft^iUMOS 3 0 1 t&* n -V * ^ 

1MOS F7>yX^ 3 0 5 H»Jf S*U pft^MMOS h7>v^^ 3 0 
2tfn^^^ )UMM OSb7>v^^ 3 0 6 i:fl £ £ «h iz 4 »} . ^ * 'J -fe 

[0 0 6 6] 

±IEVS SM£j£[5IB&l 12(4, Wx.l*ffl9 (C43tt^^«£EIlS& 9 3 
[0 0 6 7] 

±I»7-FlWLi^ 7-KIK7^f^' (WLD) 1 2 0CJ:oTl^ 
lft(i|Ei!j£*L&o C(7)7- FI^F^^/^1 2 0(4, AtJZttfzX (n7) 7K1/ 

f 7><b±f£X7 Fl^y (C*j-)S1-& l^«rS^P^;Hl|gi&i-4o «0(li3V^T(4 
, 4 T-t^3 0 0 ItZ&lifZ) ^7>^7rt LT, pf t^iUMOS h7>y^ 
* 3 0 1, 3 0 275 ? M£*LTw££a6, 7 - FHWL ^)IJ?l/^;Wi, n-W 
^^<h -etL(415:SfiffiiJm^V S S l^;WC^L^ 0 

[0 0 6 8] 

VWL4M 1 2 1 (4, pft^JUMOS h7>y^^t nff^^lM 

os h7>is*f t<D*)-? j m%L<7)ittzm^\,*x t 7- Ym^mmwaLv^iv^m 
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[0 0 6 9] 

ffilt'-^^BLT, B L B (4> T^Aji^Ielj&l 1 0 m-LXMiRM^Jj 

>r>y°Rxfy^ h ryy'i o 9 tL& 0 ^ ^ yryy'RifyJ hr>7° 

1 0 9(i, ±1277 y ^-mimk 1 1 0 ^^LTfsit^tL^M-^^itliSi-^^^^ 

fiyry-JMht^ ? AMlR®ffi l l o ^lt^&^t-*- ? £tf y 

M^B L T, B L B t-^lD 2>fz£>C0y 4 h T> 7"WA <h ^'a tr 0 
[0 0 7 0] 

±ie^7 7 a ji^Ei^ i i o i±#:cd «t ? tcflifig $ tiz o 

[0 0 7 1 ] 

p ^ -V * ;HM OS h7> v\X ^135tnft^ O S h y > V 7, 9 1 

3 6 t&mmWi2tl& Z tX"U y AAj y tl^ :<7)*7A^^7f 

ZfrLT^y hUBLT^±mj< 4 yT>y°MARlfy4 V T > A 2 
Kh 0 ttz, pft^;ViM0Sh7>y^^l3 7tnft^;HM0Sb7 
> v * * 1 3 8 t tfmm&Z tl& ZtXiiyAKj y ?-tffZj& $ *l, £ O 77 5 
AX^yf^LTHy MB LB5&*±fE*>f >7>7°MAM7^ F7>7°W 
AHig^$ii-&, ££>K, tfyMftBLT, B L B £p/r;£oSJ± l/^;wc 7 0 '; 

-v- vi-&£#<7)7 0 '; vnn^^tfbtL^o i<7)7 0, ;f-^-viuj^fi, tr 

7 b *HB L T *l£ p ^ -v ^>;HMO Sh7>y^^l32t tfy Ml 

B LBKl^Sft^p^^MUMMOS h7>^^ 1 3 3 t&WM&ffiZtiX 
f&Z> 0 _LfSp^-^^;WMMO S f7>y^^ 1 3 2, 1 3 3 OE^iJ^M^ - FC 
f±x ^I/^W7°'Jft-ylEVbHo 1 d 77 ? #fc*& $ ti h 0 ±SBp?-**A' 
IMOS h7>y*^^ 1 3 2, 1 3 3 or- h K 14 77 9 A jliR-fs ^ Y s 

t^;HMOSh7>y^^l 3 2, 1 3 3 ttT, t'^HBLT, B 

LB^7°'Jf t-ytEEVbHo 1 dCioTT'Vf t-y$^ e £ fc, ±12 
tfy HBLT, B L B %Wfa~?Z> X 9 \Zj n y-4 Xffl(D p f t^^lMO S h 
7>y'X^13 1 77 ? fWb*U ±fE*9AS^-^Y s75 ? n-lx^;i/CT-9-- h 
£*LT, t'yh^BLT, B L BKiyj ft-VSEV b H o 1 d1>m&2ti& 
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Si:, ±IS-r 37^XfflOpf + ^;HMOS h7>y^^ 1 3 1 7)^12*1 r 
tfy h^B LT, B L B O^'J f t - y l/^W^Cf L < $ti%> 0 
[0 0 7 2] 

^ >T>-7°MA{±, pf+|.;HM0Sh7>y^^l 3 9, 1 4 0<h, n 
f^^^IMO S h ^ 1 4 1 , 142, 143, 144, 1 4 5^ 

?iiTJfi4o M0Sh7'/^^ 1 3 9, 1 4 1, 1 4 3 <7)S^MI1]S& <!: , M 
OSF7>y^^l 4 0, 1 4 2, 1 4 4 <7)E^iJ^iclIII^ £ tW- 7^t::*^£ 
tL^>^ fct7 y J-m&tfMJ&Zti&o ±ffip^^^;l/S!MO S h 9 1 3 

9, 1 4 0O7-^iIi:(itJlVp e r i«$ti-S 0 nft^^IMOS 
h7>->^^ 1 4 3, 1 4 407 - ^m^ii nft^ iHM 0Sf7>y^^l 
4 5 £7>LTt6;Ste1iJ*^V S S^f£^£*L£ 0 ±f£ n ^ * iUMO S hy> 
1 4 5 <DY- YWM^te. * A z/T>-?4 ^-r;Wf-SrMAE7) ? fEii£*i 

?• * * jUM 0Sf7>yX^14 5 ^Sil $ HZ> t X\ * A y T y "7°M A {i 

[0 0 7 3] 

7^f h7>7°WA(i, pftlwHM0Sh7>yA^ 1 4 6, 1 4 8, 1 5 
0, Mnf t^;HM0Sh7>vX^ 1 4 7, 1 4 9 7^-£-£ tiX$uZ> 0 p 
^il'IMO S h y > ^1 46inf + ^ ;I/IM0 Sh9>'^^14 7 

^a^m^n, ^(Dmmmmmity- ki t£:£*u /v^Aii^iiij&i 1 

0JC&U-&MOS h7>^^ 1 3 5, 1 3 6 £^LTtfy M£BLT^|££-£ 
*L& 0 pf ^^MMOS h5>V^^14 8t nf t^iUMOS h 7 

> M49 ^e^M^tu t<DW.?m%xmm&; - k i b £ * y 

Aii^llg&l 1 OK&tt&MOSK^v;** 1 3 7, 1 3 8 ^Ulfy hit 
B L Btc£t^£*L& 0 pft^JUMO Sh7>^^146 O^- Mlllfi 
, /-KIT <7)#?-J±fiflJflHf -f - 1 T U B tL, - <7)#l±$U^jf ITUB^ 

n-lx^;w^r-9-- h $ *i* £ K «£ «K pft^;HMOS F5>^^14 

fc, pf t^^lMOS h7^y^^ 1 4 8«y- htlCfi, /-KIBO# 
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E^ffl-^" I B U B tim® 2 fi, <Z <7)#I±$IJ^#-^ I B U B tfv - 7^ 

mtefim^ v d d k j: * j^miE^v -kib $ ti& 0 

[0 0 7 4] 

n -V * ^IM OSh7>y'7^ 1 4 7, 1 4 0%zK 
VSSt:8^$ii4o nft^;HM0SF7>-/^^ 1 4 7, 1 4 
mS^ti, t^f-MTD, IBD«?W 0 -<7)#£&^t-*-* I 
TD, I BDtJECT nff^;i/lMO S h y 1 4 7, 1 4 9 0^ 

[0 0 7 5] 

$£>U, /-KIT, I B^MfaJ;?Hpf t^^lMOS h7>y^^ 
1 5 O^t^fb^ ;<Opft^«0 S F7>y'x^l5 0«y- Hit: 
fcilStifc-T 3?>f XUMf I EQBCfiJCT, /-KIT, IBriMn^ 

[0 0 7 6] 

±gE4 T-b;i/3 0 0 twjsv^Tfi, ■k^mfritiLWffit *) - fWfiLttf 

itm-r&o z\tin s mmhftt^)-7*m^L%^zt*imi'rz>o i-^^*> 

* >/^*aE36*at*L-So L§vMifc£ifiE<U 

[0 0 7 7] 

.X * >/M -t- KBf £ -b;l/ V S S i±lf X U - * %2£o1g;dft £ ® & Z\ t m^t> 
[0 0 7 8] 

EI 1 0 S R AMv y u \ 0 7^ ±3SSBK, L^^i<7) 

MOS h^>vX* (i?fll^) fctefflU Kt*ffiL^O«!M^Vb 1 £ 
TtfX&V-ytfimtLX&Z, mfrmLmztiyAMim (Ys) XM&Zti 
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[0 0 7 9] 

4T-t;l/3 0 O^iit^tOMOS h7>y^^, #7Aj§}R 
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